INTRODUCTION
The northeastern Indian state of Arunachal Pradesh (26 • 28 -29 • 30 N and 91
• 30 -97
• 30 E; 83,743 km 2 ) is uniquely located at the junction of the Eastern Himalaya and Indo-Burma, a region that is among the world's 25 global biodiversity hotspots. The state is home to a diverse array of large mammals including primates. Wildlife research and exploration in Arunachal Pradesh has so far largely remained restricted to low and mid-elevation habitats, with high altitude (>3000 m) wildlife being virtually unexplored and unprotected. It was, therefore, not entirely surprising when 2 expeditions (August-September 2003 and April-May 2004) to inventory the high altitude wildlife of Arunachal Pradesh led to the discovery of a fairly large population of an undescribed macaque (Macaca) in the state's westernmost districts of Tawang and West Kameng ( Fig. 1 ; Mishra et al., 2004; Sinha, 2004) . We observed 14 multimale, multifemale troops of this largely terrestrial primatethe Arunachal macaque (earlier referred to as the Tawang macaque; Sinha et al., 2004 )-in different habitats over an area of ca. 1200 km 2 (Table I) . We propose the scientific name Macaca munzala for the species, 
>9
On the ground 3000 m, undisturbed conifer forest and provide an account of its morphology with some observations on its field biology. Although the elevation in Tawang and West Kameng Districts generally ranges between 1000 and >6000 m and we surveyed much of this gradient, the macaques were generally encountered at altitudes between 2000 and 3000 m (Table I) , Reports from local people suggest that they occur up to 3500 m. The species thus occurs at the highest altitude reported for any macaque in the Indian subcontinent (Menon, 2003) . Subtropical broadleaved forests dominate the vegetation within this elevational range, though cultivation is common in areas where the terrain is less rugged. The macaques appeared to be relatively tolerant of human presence and habitation, occasionally occurring close to villages and crop fields (Table  I ). They were, nevertheless, wary in the presence of people, and in most cases, moved away on being closely observed. Inside undisturbed forests, they seemed extremely shy, rapidly disappearing through the undergrowth as soon as they sensed human presence. Diagnosis: A species within the sinica species-group of Macaca (Fooden, 1980) , as evidenced by penile morphology. The taxon can be distinguished from Macaca sinica, M. radiata, M. assamensis pelops and M. thibetana by relative tail length and external morphology and from M. assamensis assamensis by distinctive facial features and external morphology. More uniquely, it can be differentiated from all the species of the sinica speciesgroup by a suite of traits including a prominently dark crown patch, characteristic facial marks on the temple and forehead, pale collar of hair around the neck and distinctive relative tail length. Description: Individuals are generally large and heavyset with a short tail (Fig. 2) . The body of adults is dark brown to dark chocolate dorsally, with the upper part of the torso and the distal parts of the limbs becoming paler (ranging from light brown to olivaceous). The hands and feet are also pale brown (similar to the fore limbs), though they are relatively darker in juveniles. The ventral part of the trunk is lighter in some individuals, but similar to that of the upper torso in most individuals. The general pelage is long and dense, especially in the upper torso, while the lower torso and ventral part of the trunk have shorter, smoother hairs.
THE ARUNACHAL MACAQUE
The tail is very dark, similar to the dorsal surface of the lower torso and the hind limbs. Although juveniles appear to be similar to adults in their general appearance and pelage characteristics, a striking feature common to all juveniles are their relatively hairless, whip-like tails, tapering distally to a narrow tip. The tail length of the species is distinctive, both in adults and in juveniles. The relative tail length of 2 adult males, measured (from photographs) as the ratio of the length of the tail to that of the head and body, are 0.39 and 0.45 (Table II, Fig. 2 ), while that of 3 captive juveniles (measured directly) are 0.36, 0.39 and 0.40.
The front of the crown of every individual is very characteristic in having a prominent pale-yellow patch with a central group of dark hairs. In one adult male, it formed an erect tuft, though in every other individual it was more reminiscent of a whorl of hairs. Surprisingly, when we surveyed them during the second expedition, in early summer, the dark patch was present but the pale yellow patch was not as distinct, which raises the possibility that the species may exhibit minor seasonal variation in coat color. The head is very prognathous with the upper part of the face significantly broader than the muzzle, especially in adult males. The facial skin is generally dark brown (darker than that of the body in several of the adult males). There is a prominent dark patch on either temple, occasionally extending as a stripe from the outer corner of the eye or the upper cheek to the ear. We observed this feature in virtually every individual, and it appears to be a distinctive species-specific morphological trait. Many individuals also have a long, thin, dark stripe that runs along the lower forehead above the eyes, a feature relatively more prominent in juveniles. The skin around the eyes is usually pale in some individuals, producing a faintly spectacled appearance.
The nose is relatively flaring and occasionally lighter in color, particularly in adults. In contrast to Tibetan macaques, side-whiskers and beard are not prominently developed and the dark ears are, therefore, often clearly visible in anterior view. In several adult males and females there is also a dorsal ring of lighter-colored hair between the head and trunk, which distinctly appears as a pale collar even when viewed from afar.
The glans penis, on superficial examination, is distinctive in being prominently inflected relative to the shaft of the penis, broad with an acute apex, and sagittate in dorsal view. The dark pink glans has a prominently thickened corona and a subterminal urethral meatus that is dorsoventrally oriented. Distribution: We list the locations where the taxon has been sighted in Table I. The species is distributed over much of Tawang District and in the western part of West Kameng District of Arunachal Pradesh. They may also occur in other parts of Arunachal Pradesh, and in adjoining areas of Bhutan and Tibet. Etymology: The proposed specific name for the taxon is derived from its local name in Dirang Monpa: mun zala, literally meaning deep forest (mun) monkey (zala). The dialect is spoken by the Monpa, an important Buddhist tribe of West Kameng and Tawang Districts of Arunachal Pradesh.
TAXONOMIC IDENTITY
Although reminiscent of Assamese macaques in general physiognomy, Arunachal macaques are strikingly different from either Macaca assamensis pelops (Figure 3 ) or M. a. assamensis (Fooden, 1982) in their extremely dark coat color, hirsute underside of the body, relatively stocky tail, dark brown facial skin, distinctive facial marks on the temples and forehead, and lack of prominent chin and cheek whiskers (Fig. 2 vs. 3) . Further, all Arunachal macaques have a prominent dark patch on the crown, while most Assamese macaques have a smooth hair arrangement on a pale crown (with an occasional central parting), though rare individuals may have a whorl or tuft of hair there (Fooden, 1982; Sinha, pers. obs.) . The 2 subspecies of the Assamese macaque apparently have disjunct geographical distributions, though their exact limits are unknown ( Fig. 4; Fooden, 1982 and Sinha, unpubl.) relative to that of M. munzala. Although Macaca assamensis pelops and the M. munzala are sympatric, they have nonoverlapping altitudinal distributions. The eastern limit of Macaca assamensis pelops, the western limit of M. a. assamensis, and both the eastern and western limits of M. munzala are unknown. Fooden, 1982; Brandon-Jones et al., 2004; Sinha, unpubl.) . Western Assamese macaques (Macaca assamensis pelops) occur from central Nepal eastward through the Indian states of Sikkim and northern West Bengal to western Arunachal Pradesh. Macaca assamensis assamensis, the eastern subspecies, ranges from the Indian states of eastern Arunachal Pradesh, Assam, Nagaland, Manipur, Mizoram eastward through northern and eastern Burma to Thailand, Laos, Vietnam and the Chinese provinces of Yunnan and Guangxi, though Jiang et al. (1993) suggest that they may be heterogeneous, divisible into 2 or 3 subspecies. Morphologically, the 2 Assamese macaque subspecies can only be distinguished from each other by relative tail length (Table II; Fooden, 1982) . Surprisingly, the relative tail lengths of Arunachal macaque males overlaps those of Eastern Assamese macaques (Table II) though, in its distribution, it is sympatric only with the Western Assamese macaque, the adult males of which have significantly longer relative tail lengths (Table II; see Fig. 3 ). This is also true of juveniles of the species; in contrast to the relative tail length of the Arunachal macaque that range from 0.36 to 0.40, the relative tail lengths of 2 captive Western Assamese macaque juveniles that we measured are 0.49 and 0.63 (Table II) . While relative tail length of Macaca assamensis varies by age and sex differently in its 2 subspecies (Fooden, 1982) , our preliminary evidence indicates that there may be similar age differences in the relative tail length of the Arunachal macaques.
Fig. 4. Map of India and adjoining countries in southeastern Asia showing the partial distributions of Macaca assamensis pelops, M. a. assamensis and of M. thibetana (adapted from
Another index of relative tail length that Fooden (2003) has used recently primarily due to the absence of reliable data on head and body length is the ratio of tail length to that of the pes. There is a clear progressive decline in the ratio in adult males across species of the sinica species-group: from a mean of 1.86 in Macaca assamensis pelops to 1.26 in M. a. assamensis and 0.41 in M. thibetana (Fooden, 2003;  Table II) . A photographic analysis post hoc of the ratio for an adult male and a juvenile Arunachal macaque indicates once again that they are relatively closer in morphometric ratios to Eastern Assamese macaques rather than to the Western Assameses macaques, with which they are sympatric.
With rare exceptions, both Assamese macaque subspecies are restricted to a relatively narrow altitudinal zone between 150 and 2000 m over their entire distributional ranges (Fooden, 1982; Sinha, unpubl.) . The significant morphological differences between Arunachal macaques and the 2 Assamese macaque subspecies (which are otherwise remarkably similar to each other) as well as the altitudinal specificity of their respective distributions thus make it highly improbable that Arunachal macaques are a subspecies of Macaca assamensis.
Arunachal macaques strikingly resemble Tibetan macaques (Macaca thibetana) in having dark, long pelage, dark facial skin, and the almost ubiquitous dark patches (or occasionally, stripes) on the crown and the temples (Li, 1999) . Tibetan macaques are distributed principally in east-central China, at similar altitudes of 1000-2500 m, but ca. 1000 km away (calculated from Fooden, 1986; Fig. 4) . Most importantly, Arunachal macaques differ from the much heavier, stockier and more hirsute Tibetan macaques in having a prognathous head and a prominent tail, which is virtually absent in the latter (Table II) . They also lack the prominent bushy pale buff-colored beard and full cheek whiskers characteristic of Tibetan macaques.
In conclusion, Arunachal macaques display unique morphological features, consistently shared by all individuals in a population spread over 1200 km 2 , and an unusual altitudinal distribution not exhibited by any other macaques in the area. Their distinctive penile morphology, characteristic of the sinica-group of Macaca (Fooden, 1980) , together with a suite of morphological traits shared independently with the Assamese macaque and the Tibetan macaque clearly indicates that they are a new species within the sinica species-group with possibly strong evolutionary connections to both Assamese and Tibetan macaques. Choudhury (1998 Choudhury ( , 2000 Choudhury ( , 2002 described a troop of macaques from an altitudinal range similar to that of the Arunachal macaque in the Eagle's Nest Wildlife Sanctuary of West Kameng District. He provisionally identified them to be Tibetan macaques or a subspecies of Assamese macaques on the basis of their relatively short tails, more prominent buffy side-whiskers, and differences in their vocalizations. Subsequently, Fooden (2003) calculated the tail-to-pes of 2 individuals from sketches made by Choudhury and suggested that the population may actually represent the Macaca assamensis assamensis. The new species that we report here have relative tail lengths significantly larger than the macaques sighted by Choudhury, and they also lack the buffy side-whiskers. They also differ significantly from Assamese macaques in having dark pelage and facial skin, stocky tail (which is relatively hairless in juveniles) and distinctive facial markings. Choudhury's (1998) incomplete description could well apply to the Arunachal macaque, which has a notably dark pelage and facial skin and a dark crown patch, that were not mentioned by Choudhury. A comparative analysis of our photographs with the solitary one of Choudhury (1998) , failed to resolve the issue primarily due to a lack of clarity in his photograph.
Among extant primates, Macaca with 20 well-characterized species (Brandon-Jones et al., 2004 ) occupies a geographical range that is only smaller than that of Homo. In terms of wide distribution, numerous populations and range of habitat types exploited, macaques have thus achieved outstanding evolutionary success. Although their distribution and numbers have reduced drastically since the Pleistocene, when macaques reached the pinnacle of their evolution, the ecological adaptability and behavioral flexibility of the genus has undoubtedly contributed to their colonizing success and the ability of some species to thrive in habitats undergoing drastic human modification (Lindburg, 1980; Fa and Lindburg, 1996) . Accordingly, the discovery of the Arunachal macaque and our continuing work on the behavioral ecology and population genetics of the species should significantly contribute to the growing understanding of their evolutionary ecology.
CONSERVATION STATUS
During our surveys, local people reported that the macaques frequently damage crops and are sometimes killed in retaliation. The people of Tawang and the high altitudes of West Kameng belong predominantly to the Buddhist Monpa tribe and, in general, do not eat primates. However, some hunting of primates for meat is reportedly carried out by government employees from other Arunachali tribes stationed there.
The intensive survey currently being conducted in the Tawang and West Kameng Districts of Arunachal Pradesh should enable us to more closely examine the survival threats confronting this species and, if necessary, consider their inclusion in the IUCN's Red List of Threatened Species (IUCN, 2000) and the Indian Wildlife (Protection) Act of 1972 (Anon, 2003 . Establishment of community awareness and conservation programs and designation of a protected area that is locally appropriate (such as a conservation or community reserve) may also be urgently required to safeguard the future of this enigmatic species alongside that of the fascinating, but threatened, wildlife assemblage of western Arunachal Pradesh.
